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CONKLIN AND KIRKWOOD , NEW YORK __ —_ - 

~yjjper Susquehanna River Basin (USRB) Comprehensive Flood Damage Reduction Feasibility Study 

ThB | , qRR „ tlldv assessed flood risk management alternatives using USACE criteria for evaluating large 

chaSer^ct'important wetlands, and prime farmland ^ n n™nJ2dFHsk Mana^ment^RM) 

srsrr.srss 

32SsHSSs35»«im=«- 

SiSfrsS. 

to reduce the level of uncertainty and improve confidence in these results. 

rn 

measures in Conklifi-Kirkwood. 


FOCUS ARRAY OF 
ALTERNATIVES 


Alternative 1: No Action 


ECONOMIC 

JUSTIFICATION 1 


USACE 
ENGINEERING 
JUDGMENT 


ENVIRONMENTAL 

ACCEPTABILITY 


CONCEPT 
PLAN COSTS 
(IN MILLIONS) 


RECOMMENDATION 


Alternative 2: Build a new 
levee system in Conklin 
along all three damage 
areas 


Alternative 2.1: Build new 
levee in Conklin along the 
Northern damage area 


Preliminary 
Positive Finding 


Alternative 2,2: Build new 

levee in Conklin along the 
Central damage area 


Preliminary 

Positive Finding 


Not feasible due to 
impacts to 
Kirkwood and 
Binghamton 
System 


Preliminary 
Positive Finding 


Alternative 2.3: Build new 
levee in Conklin along the 
Southern damage area 


Negative Finding 


Not feasible due to 

impacts to 
Kirkwood and 
Binghamton 
System 


Very High Impacts 
Likely; likely 
Unacceptable 


$60 - $72 


Not feasible due to 
impacts to 
Kirkwood and 
Binghamton 
System 


Very High Impacts 

Likely; Likely 
Unacceptable 


$28 - $34 


Does not meet all criteria 


Does not meet all criteria 


Alternative 3: Clearing, 

Snagging, & Shoal 
Removal of Susquehanna 
River along Conklin- 
Kirkwood Area 


Preliminary 

Positive Finding 


Not feasible due to 
impacts to 
Kirkwood and 
Binghamton 
System 


Very High Impacts 
Likely; Likely 
Unacceptable 


Very High Impacts 
Likely; Likely 
Unacceptable 


$23 - $28 


$8 - $10 


Feasible 


Moderate Impact 
Likely 


Doss not meet all criteria 


Does not meet all criteria 


$7 - $9 


Existing project, no 

change 











































































































FOCUS ARRAY OF 
ALTERNATIVES 


Alternative 4: Dredging of 
Susquehanna River along 
Conklin-Kirkwood Area 

Alternative 5 Non 
Structural Measures in 
Conkljn and Kirkwood 


ECONOMIC 
JUSTIFICATION* 


Preliminary 
Positive Finding 


Three reaches 
with preliminary 
Positive Findings 


USAGE 
ENGINEERING 
JUDGMENT 


Not Feasible 


Feasible 


ENVIRONMENTAL 

ACCEPTABILITY 


Very High Impacts 
Likely; Likely 
Unacceptable 


Low Impacts 
Likely; Acceptable 


CONCEPT 
PLAN COSTS 
(IN MILLIONS) 


$21 - $26 


High 


RECOMMENDATION 


Does not meet all criteria 


Recommend 

non structural 
measures for 
damage reduction 
through existing grant 


programs and technical 
assistance 



ALTERNATIVE 2.1: 

NEW FRM STRUCTURE 
IN NORTHERN CONKLIN AREA 


= L4J 


Q > 


ALTERNATIVE 2: 
NEW FRM STRUCTURE 
IN CONKLIN [ALL AREAS) 


ALTERNATIVE 4: 

DREDGING OF SUSQUEHANNA RIVER 




ALTERNATIVE 5: 
NON-STRUCTURAL MEASURES; 
MULTIPLE REPEAT FLOODING AREAS 
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ALTERNATIVE 2.2: 

NEW FRM STRUCTURE 
IN CENTRAL CONKLIN AREA 
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ALTERNATIVE 3: 

C LEA RING/SNAG OING/SH OA L RIM OVA L 
SUSQUEHANNA RIVER; MULTIPLE AREAS 
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ALTERNATIVE 2,3; 

NEW FRM STRUCTURE 
IN SOUTHERN CONKLIN AREA 


PROPOSED H OOD RISK 
MAN AG LM L-N T STRUCT U fci: 


Mires 


A proposed alternative .s considered economically justifiable if the benefit cost ratio is above parity (greater than or equal to one) and net benefits are 

b , enefitS ® nd 110815 reSUt,S in a positive benefit ,0 the Natlon )- initial economic analysis estimated preliminary BCRs 
using parametric costs (instead of concept costs) and benefits based on 50 and 67 percent damage reduction assumptions for proposed alternatives 








































OWEGO, NEW YO RK _ 

Upper Susquehanna River Basin {USRB) Comprehensive Flood Damage Reduction Feasibility Study 

The USRB study assessed flood risk management alternatives using USAGE criteria for evaluating large 
potential construction projects. Detailed analysis was completed using the Hydrologic Engineering Center's 
Flood Damage Reduction Analysis (HEC-FDA) tool, which estimates annualized damages and is used to 
estimate damage reduction benefits by comparing future with and without project conditions. The detailed 
analysis primarily focused on evaluating two alternatives; berm modification with new levees and floodwalls 
(Alternative 2) and non-structural measures for damage reduction (Alternative 3). The results are 
summarized in the table and described in this fact sheet. 

The project team developed conceptual designs for the raising of the existing berm along Owego Creek and 
a new levee and floodwall project to protect Downtown Owego up to the Brick Pond area. The conceptual 
level of design includes providing risk reduction to the 1 percent chance flood with two feet of freeboard for 
floodwalls and three feet of freeboard for levees using HEC-FDA modeling. This structural fevee alternative 
assumes that the Owego Creek berm is inadequate due to poor foundation and would likely need to be 
rebuilt as a levee. The total length of levee is estimated at 2.3 miles, 1 mile of floodwall to protect areas of 
downtown and the Brick pond area, three road closures, and two raiiroad closures. The top of levee 
alignment elevations vary between 3 feet to 10 in some areas. Only one closure would likely need to be 
greater than 2 feet, the 5th Avenue closure, thus the remaining closures may be addressed by temporary 
measures such as sandbags. Cost estimates are currently being developed for this proposed alternative. 

To evaluate non-structural measures (Alternative 3), two sets of preliminary analyses were conducted using 
the HEC-FDA model: (1) an evaluation of elevating the first floor elevation of residential structures and 
floodproofing non-residential structures up to the 1 percent annual chance exceedance probability (AEP) 
plus 1 foot, and (2) an examination of buyouts of these same properties using the market value and a unit 
cost for structure removal. The Village of Owego non-structura! analysis includes 1 reach and 474 
structures. The BCR for non-structural measures is less than one and results in negative net benefits. 
Further work is needed to reduce the level of uncertainty and improve confidence in these results. 

Bottom Line: USACE recommends no action under the USRB Genera! Investigation study. Pending the 
results of the cost estimate and the economic analysis, it is likely that a project in Owego would fall under the 
Continuing Authorities Program Section 205 investigation for a smali flood risk management project to 
reduce risk in the Village of Owego. 


^ ALTERNATIVES 

ECONOMIC 

JUSTIFICATION' 

USAGE 

ENGINEERING 

JUDGMENT 

ENVIRONMENTAL 

ACCEPTABILITY 

CONCEPT 

PLAN 

PARAMETRIC 
COSTS (IN 
MILLIONS) 

RECOMMENDATION 

Alternative 1: No Action 

- 

- 




Alternative 2: Raising of the 
existing berm along Owego 
Creek and a new levee and 
floodwall project in Downtown 
Owego 

Not Yet 

Determined 

Feasible 

Moderate Impacts 
Likely; High 
Cultural/Historic 
Impacts 

Fending 

Estimates 

Pending analysis; Likely 
feasible under an existing 
Continuing Authorities 
Program authority 

Alternative 3: Non-structura f 

measures in the Village and 
Town of Owego 

Negative Finding 

Feasible 

Low Impacts 

Likely; Acceptable 

Moderate 

Does not meet all criteria. 

























OWEGO CONCEPT DESIGN 


VILLAGE OF OWEGO 
FLOOD RISK AREA 

UPPER SUSQUEHANNA RIVER COMPREHENSIVE 
FLOOD DAMAGE REDUCTION STUDY 






ft 




Legend 

Proposed Berm Raising 
Proposed Levee 

- Proposed FioodwaH 

FENIA Flood Hazard Layer 
Zone AE, Floodway 


Zone A, 1% Annual 
Chance Event 


MUGS 


Zone X f 0.2% Annual 
Chance Evenl 


U,S- ARMY CORPS 
OF ENGINEERS 
US Army Corps BALTIMORE DISTRICT 
of Engineers, 


j A proposed alternative is considered economically justifiable if the benefit cost ratio is above parity (greater than or equal to one) and net benefits are 
positive (the difference between benefits and costs results in a positive benefit to the Nation). Initial economic analysis estimated preliminary BCRs 
using parametric costs (instead of concept costs) and benefits based on 50 and 67 percent damage reduction assumptions for proposed alternatives. 

































ENDICOTT-JOHNSO N C ITY-VESTAL (EJV), NEW YORK 

Upper Susquehanna River Basin (USRB) Comprehensive Flood Damage Reduction Feasibility Study 

The USRB study assessed flood risk management alternatives using USACE criteria for evaluating large 
potential construction projects. Following a preliminary analysis of initial alternatives, the PDT developed 
parametric cost estimates for the conceptual raising of levees and floodwalis in EJV. Cost estimates used 
unit cost assuming an average of 2 feet of raising is needed throughout the system, which is based on 
escalated unit costs from the Value Engineering Study for Lackawanna River Fiood Risk Management 
Project dated September 2011. The total lengths used includes 11,110 feet of levee and 2,200 feet of 
floodwall raising at Endicott, 21,700 feet of levee and 174 feet of floodwall in Vestal, and 9,950 of levee and 
450 feet of floodwall at Johnson City. Preliminary cost estimates did not include estimated costs for raising 
or replacement of closure structures, nor do they include operation and maintenance costs, any needed 
mitigation costs, or real estate; therefore, these estimates likely underestimate the construction costs of the 
proposed alternative. The cost estimates were used for the purposes of screening since initial analysis 
indicated that levee raising is unlikely to be economically justifiable at the EJV project. HEC-FDA modeling 
was used to estimate damages at each of the levee systems and compare costs to benefits assuming two 
levels of damage reduction, 50 percent and 100 percent (although no FRM project is likely to reduce 
damages by 100 percent). No detailed engineering concept designs were completed because comparisons 
of parametric costs with the initial FiEC-FDA damages were unlikely to result in a favorable benefit cost ratio 
(BCR). 



Structures in EJV, including the Town of Union, were evaluated using FIEC-FDA modeling to determine the 
feasibility of non-structural measures in this area. The EJV non-structural analysis includes 38 reaches that 
include of 3,518 structures in Endicott, Johnson City, Vestal, Union, and upstream/downstream communities 
Two sets of preliminary analyses were conducted using this model: (1) an evaluation of elevating the first 
floor elevation of residential structures and floodproofing non-residential structures up to the 1 percent 
annual exceedance probability (AEP) plus 1 foot, and (2) an examination of buyouts of these same 
properties using the market value and a unit cost for structure removal. The preiiminary analysis indicates 
favorable BCRs associated with non-structural measures in some riverine reaches examined in this 











preliminary analysis. Further work is needed to reduce the level of uncertainty and improve confidence in 
these results. 

Bottom Line: USAGE recommends no action under the USRB General Investigation study. Despite the 
negative finding in the various structural alternatives examined, the preliminary analysis of non-structural 
measures results in a possible avenue for Federal involvement through existing grant mitigation programs 
and technical assistance programs. Non-structural analysis indicates favorable locations for non-structural 
measures in EJV and the Town of Union. These areas are shown in Figure 2 with an overlay of flooding 
extent from Tropical Storm Lee in 2011. 


FOCUS ARRAY OF 
ALTERNATIVES 

ECONOMIC 

JUSTIFICATION 1 

USAGE 

ENGINEERING 

JUDGMENT 

ENVIRONMENTAL 

ACCEPTABILITY 

CONCEPT 

PLAN 

PARAMETRIC 
COSTS (IN 
MILLIONS) 

RECOMMENDATION 

Alternative 1: No Action 

_ 

- 

- 

- 

- 

Alternative 2: levee and 
floodwall raising in 

Endicott, Johnson City, 
and Vestal 

Negative Finding 

Feasible 

Low Impacts 

Likely: Acceptable 

$65.2 

Does not meet criteria 

for further consideration 
due to economic 
evaluation. 

Alternative 3: Non- 
structural measures in 

EJV 

Nine reaches with 
preliminary 

Positive Findings 

Feasible 

Low Impacts 

Likely: Acceptable 

Moderate 

Recommend non- 

structural measures for 
damage reduction 
through existing grant 
programs and technical 
assistance- 



TOWN OF VESTAL 


TOWN OF UNION 


LEGLND 


LOCATION OF NON- 
STRUCTURAL MEASURES 


TOWN BOUNDARIES 


EXTENT OF FLOODING IN 2011 
(NYSEG) 


EXISTING CLOSURE 
EXISTING FLOODWALL 
EXISTING LEVEE 


■ Mites 
2.6 


1.95 


0 . 3250.65 


U.S. ARMY CORPS 
OF ENGINEERS 
US Army Corps BALTIMORE CHSTRJCT 
of EnQlirarSx 


ENDICOTT-JOHNSON CITY-VESTAL 
FLOOD RISK AREA 

UPPER SUSQUEHANNA RIVER COMPREHENSIVE 
FLOOD DAMAGE REDUCTION STUDY 


PROPOSED INITIAL ARRAY OF 
ALTERNATIVES IN STUDY AREA 


* A potential alternative is considered economically justifiable if the benefit cost ratio is above parity (greater than or equal to one) and net benefits are 
positive (the difference between benefits and costs results in a positive benefit to the Nation), initial economic analysis estimated preliminary BCRs 
using parametric costs (instead of concept costs) and benefits based on 50 and 67 percent damage reduction assumptions for proposed alternatives. 

































ONEONTA, NEW Y OR K 

Upper Susquehanna River Basin {USRB) Comprehensive Flood Damage Reduction Feasibility^Study - 

The USRB study assessed flood risk management alternatives using USACE criteria for evaluating large 
potential construction projects. The preliminary analysis, presented at the previous watershed screening 
meeting, was used to rule out channel clearing and dredging as risk reduction alternatives in the City of 
Oneonta (NY). Detailed analysis was completed using the Hydrologic Engineering Center’s Flood Damage 
Reduction Analysis (HEC-FDA) tool, which estimates annualized damages and is used to estimate damage 
reduction benefits by comparing future with and without project conditions. The detailed analysis primarily 
focused on evaluating two alternatives; raising the Mill Race levee (Alternative 2) and non-structural 
measures for damage reduction (Alternative 3). The results are summarized in the table and described in 
this fact sheet. 

Alternative 2 is a structural alternative for raising of the existing, non-federal Mill Race levee. An examination 
of existing documentation and levee elevations against modeled water surface elevations for the 1 percent 
annual chance flood with 3 feet of freeboard indicated that the levee already reduces risk to National Flood 
Insurance Program (NFIP) levee accreditation standards. However, the Interstate-88 highway embankment 
may not meet NFIP standards due its pervious foundation so a levee may be needed to tie-in to the Mill 
Race levee (shown in Figure 1). A closure is also needed on Main Street at the location of the Interstate-88 
overpass. Economic evaluation of the levee raising alternative using HEC-FDA calculated damage reduction 
and concept parametric costs yields a benefit cost ratio (BCR) below one and negative net benefits. 

To evaluate non-structural measures (Alternative 3), two sets of preliminary analyses were conducted using 
the HEC-FDA model: (1) an evaluation of elevating the first floor elevation of residential structures and 
floodproofing non-residential structures up to the 1 percent annual exceedance probability (AEP) plus 1 foot, 
and (2) an examination of buyouts of these same properties using the market value and a unit cost for 
structure removal. The Oneonta non-structural analysis includes 1 reach and 187 structures in the City. 

Since these structures are currently receiving damage reduction benefits from the accredited levee, there 
would likely be limited remaining benefits to implement non-structural measures at this location. The BCR 
for non-structural measures is also less than one and results in negative net benefits. 

Bottom Line: USACE recommends no action under the USRB General Investigation study. USAGE is also 
recommending that the closure structure on Main Street be investigated under USACE technical assistance 
programs to include (1) surveying Main Street, (2) comparing water surface elevations versus needed design 
elevations at Main Street, and (3) comparing design alternatives for a closure on Main Street Once the 
technical analysis is completed, design and construction of the closure may be appropriate for USACE 
Continuing Authorities Programs or FEMA grant assistance. 


l ALTERNATIVES 

ECONOMIC 

JUSTIFICATION' 

USACE 

ENGINEERING 

JUDGMENT 

ENVIRONMENTAL 

ACCEPTABILITY 

CONCEPT 

PLAN 

PARAMETRIC 
COSTS (IN 
MILLIONS) 

RECOMMENDATION 

Alternative 1 No Action 





Technical Assistance 
Programs for Main Street 
Closure 

Alternative 2: Raise existing 

non-federal Mill Race levee 
at Neahwa Place 

Negative Finding, 
HEC-FDA 
benefits re-run as 
protected, low 
damage 

reduction benefits 

Feasible 

Low Impacts 

Likely; Acceptable 

$1.3-$2,2 

Does not meet all criteria, 
existing damage 
reduction results in low 
benefits. Existing levee 
provides protection to 1 % 
chance event with 
freeboard. 

Alternative 3: Non-Structural 
Measures for Oneonta 

Negative Finding, 
negative net 
benefits 

Feasible 

Low Impacts 

Likely; Acceptable 

Low 

Does not meet all criteria, 
preliminary analysis 
results in negative net 
benefits for 

floodp roofs ng/e 1 e va ti on 
and buyouts. 

■- --->--—£-1 

























1 A proposed alternative is considered economically justifiable if the benefit cost ratio is above parity (greater than or equal 1 to one) and net benefits are 
positive (the difference between benefits and costs results to a positive benefit to the Nation). Initial economic analysis estimated preliminary BCRs 
using parametric costs (instead of concept costs) and benefits based on 50 and 67 percent damage reduction assumptions for proposed alternatives. 































BIN GHAM i OM & POR T DICKINSON, NEW YORK 

Uppar Susquehanna Rive, Basin (USRB) Com^^ive Floed Damage R^^F^li^iLdjT 

StU + dy assessed fl00d r ’ sk management alternatives using USAGE criteria for evaluation lamp 
p tential construction projects. Preliminary analysis and initial project scoping promoted one maior 9 
alternative to move forward for detailed analysis, Alternative 2, raising afl levees and ffoodwalls in tho 

FRM proiect tothe ^T 396 ™ 6 "* ( FRM > pr °j ect The Proposed design included raising the Binghamton 
tnam 52S!, a h P , ?^ annual chance exceedance flood event with 3 feet of freeboard. The study 
developed conceptual designs for the proposed raising, calculated quantities of materials and 

C0StS P B P °t ed raising ' The conce Pt design is shown in Figure 1. Alternatively the study team 
the systems iS,nS ^ Btnghamton FRM project with replacement of some floodwalls with levees in each of 


HORANS 

needed 


FIGURE 1 
NORTHEAST 
BINGHAMTON 
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SOUTH BINGHAMTON 


RAISE LEVEE 
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SUSQUEHANNA RIVER 
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RASSE HIGHWAY [' 


J 


NO LEVEE NEEDED 

-RAISE LEVEE 1.5‘TO 2 h 
RAISE WAU 3 5 TOT 
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Detailed analysis was completed using the Hydrologic Engineering Center’s Flood Damage Reduction 
Analysis tool, which estimates annualized damages and is used to estimate damage reduction benefits by 
comparing with and without project future conditions. The detailed analysis primarily focused on evaluating 
dlfferent afternatives. Alternative 2-A, levee and floodwall raising, involves raising a majority of the 
FRM project in Binghamton 0.5 to 4 feet, excluding the Port Dickinson segment of the project This would 
a ™ e "| a '' a ^ ew ievee and floodwall segments along Court Street in Northeast Binghamton, a new floodwall 
at the US ACE-maintained Pierce Creek segment in South Binghamton, extending the City maintained 
McDonald Avenue floodwall, and replacement of approximately 75% of all of the existing floodwalls in the 
FRM project, based on the needed level of raising to meet accreditation standards (1 percent design event 
with freeboard). A second alternative, 2-B, involves replacing floodwalls with levees at select locations 
Results of the economic analysis are summarized in the table below. Neither structural alternative showed 
benefit-cost ratios (BCR) greater than one. 

The Binghamton-Port Dickinson non-stmciural analysis includes 25 reaches with 4,629 structures in 
Binghamton, Port Dickinson, and the upstream communities of Chenango, Dickinson, Conklin, and 












































Kirkwood. Two sets of preliminary analyses were conducted using this model: (1) an evaluation of elevating 
the first floor elevation of residential structures and floodproofing non-residential structures up to the 1 
percent annual exceedance probability (AEP) plus 1 foot, and (2) an examination of buyouts of these same 
properties using the market value and a unit cost for structure removal. The preliminary analysis indicates 
favorable BCRs associated with non-structural measures in some riverine reaches examined in this 
preliminary analysis. Further work is needed to reduce the level of uncertainty and improve confidence in 
these results. 

Bottom Line: USACE recommends no action under the USRB General Investigation study. Despite the 
negative finding in the various structural alternatives examined, the preliminary analysis of non-structural 
measures results in a possible avenue for Federal involvement through existing grant mitigation programs 
and technical assistance programs. N on-structural analysis indicates favorable locations for non-structural 
measures in the City of Binghamton. These areas are shown in Figure 2 with an overlay of flooding extent 
from Tropical Storm Lee in 2011. 


FOCUS ARRAY OF 
ALTERNATIVES 

ECONOMIC 

JUSTIFICATION 1 

USACE 

ENGINEERING 

JUDGMENT 

ENVIRONMENTAL 

ACCEPTABILITY 

CONCEPT 
PLAN COSTS 
(IN MILLIONS) 

RECOMMENDATION 

Alternative 1: No Action 

- 

- 

- 

- 

- 

Alternative 2A: Levee and 
fioodwall raising in the 
Binghamton FRM Project 

Negative Finding 

Feasible 

Low Impacts 

Likely; Acceptable 

$120.2 

Does not meet criteria for 
further consideration due 
to economic evaluation. 

Alternative 2B: Levee and 
fioodwall raising in the 
Binghamton FRM Project, 
with replacement of some 
ffoodwalls with levees 

Negative Finding 

Not feasible at this 
time, but may be 
feasible in the 
future due to 
proposed road 
realignments 

Low Impacts 

Likely; Acceptable 

$122.5 

Does not meet criteria for 
further consideration due 
to economic evaluation. 

Alternative 3 N on- 
structural measures in 
Binghamton and Port 
Dickinson 

Six reaches with 
preliminary 

Positive Findings 

Feasible 

Low Impacts 

Likely Acceptable 

Moderate 

Recommend non- 
structural measures for 
damage reduction 
through existing grant 
programs and technical 

1 assistance 





1 A proposed alternative is considered economically justifiable if the benefit cost ratio is above parity (greater than or equal to one) 
and net benefits are positive (the difference between benefits and costs results in a positive benefit to the Nation). Initial economic 
analysis estimated preliminary BCRs using parametric costs (instead of concept costs) and benefits based on 50 and 67 percent 
damage reduction assumptions for proposed alternatives. 


































